Objective The aim of this study was to compare psychological distress between patients on chronic hemodialysis with and without chronic low back pain (CLBP). Subjects and methods A total of 72 patients on chronic hemodialysis, aged 72.9 ± 10.8 years, were enrolled in this cross-sectional study. Psychological distress using the K6, questionnaire for CLBP, and physical activity using the tri-accelerometer were evaluated. Results Twenty-nine patients (40.3 %) were having CLBP. The K6 scores were 4.0 ± 4.6 and physical activity (n = 55) was 1.0 ± 1.0 METs h/day. K6 scores in patients on chronic hemodialysis with CLBP were significantly higher than those in patients on chronic hemodialysis without CLBP even after adjusting for sex, age, duration of hemodialysis and physical activity. Conclusion These results suggest that higher psychological distress was a fundamental feature in patients on chronic hemodialysis with CLBP.
Introduction
The number of patients on chronic hemodialysis is dramatically increasing and has become a public health challenge in Japan. For example, 314,180 patients underwent dialysis in 2013 [1] . Therefore, proper prevention and management of patients on chronic hemodialysis was urgently required. It is well known that lifestyle factors such as diet, physical activity and psychological stress are important for patients on chronic hemodialysis. We have previously reported that physical activity over 4 Mets h/w on non-hemodialysis days was closely associated with health related quality of life (HRQOL) [2] . Changes in psychological distress were also associated with changes in HRQOL [3] .
Low back pain (LBP) is the most common complaint and 92.2 (per 1,000 men) and 118.2 (per 1,000 women) were reported to be experiencing LBP in the Comprehensive Survey of Living Conditions in 2013, Japan [4] . Patients on chronic hemodialysis generally have to lie positioned on the spine 3 times per week for 4 h each time. In addition, physical activity in most patients on chronic hemodialysis was comparatively lower than in the average person [2] . Taken together, LBP could be considered a common disorder in patients on chronic hemodialysis. However, the link between LBP and its relationship to psychological stress and physical activity has not been fully discussed in Japanese patients on chronic hemodialysis.
In this pilot study, we evaluate chronic LBP (CLBP), and compared psychological distress and physical activity in patients on chronic hemodialysis with and without LBP.
Subjects and methods

Subjects
A total of 72 patients (43 men and 29 women) on chronic hemodialysis, among 111 patients, were voluntarily enrolled in this cross-sectional pilot study. The 72 enrolled patients met the following criteria: (1) they underwent chronic hemodialysis at Innoshima General Hospital, Onomichi, Japan in September, 2014, (2) they received measurements of CLBP, psychological distress and HRQOL, and (3) they provided written informed consent (Table 1 ). In addition, we further analyzed 31 men (72.2 ± 11.1 years) and 24 women (72.8 ± 10.0 years) to adjust by physical activity (Table 1) . Ethical approval of this study was obtained from the ethical committee at Innoshima General Hospital, Onomichi, Japan (H26-1-23).
Clinical parameters and measurements
Age, height, body weight (dry weight), duration of hemodialysis, psychological distress using the K6 and HRQOL using the EQ-5D questionnaire were evaluated in hemodialysis days as previously described [2, 3] . We simply asked that CLBP was evaluated using the questionnaire as follows: ''Do you currently and/or previously have CLBP?'' If the answer was ''yes'', they were classified as CLBP (?). If the answer was ''no'', they were classified as CLBP (-). Of the 72 patients, physical activity was evaluated by a tri-accelerometer (Active style Pro: HJA-350IT) in 55 patients (31 men and 24 women) [5] . Locomotive physical activity (Mets h/day), non-locomotive physical activity (Mets h/day), total physical activity (Mets h/day), daily step counts (steps/day), daily step hours (hours/day), physical activity (1-3 Mets) (minutes/day), physical activity (3-4 Mets) (minutes/day) and physical activity (4 Mets^) (minutes/day) were used for this analysis [5] . It was impossible to separate the time except physical activity in this study.
Statistical analysis
Data are expressed as mean ± SD. Comparison of parameters between patients on chronic hemodialysis with and without CLBP was used by unpaired t test, while Mann-Whitney U test were used to compare K6 scores between men and women, where p \ 0.05 was considered to be statistically significant. In addition, to compare the K6 scores, we used a multiple regression analysis to adjust for age, sex [6] [7] [8] and duration of hemodialysis [3] as confounding factors.
Results
The clinical profiles of enrolled patients on chronic hemodialysis were summarized in Table 1 . A total of 29 patients (40.3 %) were having CLBP and the K6 scores were 4.0 ± 4.6. Based on Kesseler et al. [9] , we classified patients with scores of 13 points or more (five patients, 6.9 %) as having psychological distress. Total physical activity was 1.0 ± 1.0 (Mets h/day) ( Table 1) .
We compared clinical parameters between patients on chronic hemodialysis between patents with and without CLBP ( Table 2 ). There were significant differences of height and in the K6 scores between patients on chronic hemodialysis with and without CLBP. The K6 scores in patients on chronic hemodialysis with CLBP were significantly higher than those in patients on chronic hemodialysis without CLBP. Four patients with CLBP and only one patient without CLBP were defined as having psychological distress. In separate analysis by sex, there were significant difference of K6 scores in men (p = 0.005), but not in women (p = 0.323) on chronic hemodialysis with and without CLBP. However, there were no significant differences of other clinical parameters including HRQOL and physical activity in patients on chronic hemodialysis with and without CLBP.
We further analyzed the comparison of the K6 scores to adjust for confounding factors. Using a multiple regression analysis, the K6 scores in patients on chronic hemodialysis with CLBP were significantly higher than those in patients on chronic hemodialysis without CLBP after adjusting for age, sex and duration of hemodialysis (n = 72, standardized b: 0.348, p = 0.007), even also after adjusting for age, sex, duration of hemodialysis and total physical activity (Mets h/day) (n = 55, standardized b: 0.291, p = 0.033).
Discussion
In this pilot study, we first compared the psychological distress, using the K6 questionnaire, between patients on chronic hemodialysis with and without CLBP, and found that having psychological distress was a clinical characteristic feature in Japanese patients with CLBP.
Cristofolini et al. reported that they evaluated the factors associated with LBP in hemodialysis patients [10] . Muscle weakness, balance disorders, arterial hypertension, bone disease and cerebrovascular disease were associated with LBP [10] . Depressive symptoms measured by the short version of the Center for Epidemiological Studies Depression Screening Index predict the future risk of developing severe bodily pain in dialysis patients [11] . However, the link between CLBP and psychological distress was not fully discussed in patients on chronic hemodialysis. Nahit et al. reported that certain work related psychosocial factors and individual psychological stressors were associated with musculoskeletal pain in newly employed workers in a prospective study [12] . Feyer et al. showed that increased levels of psychological distress preceded the occurrence of new episodes of pain in healthcare workers [13] . In Japanese, it was shown using the K6 that psychological distress was associated with LBP in eldercare workers in nursing homes [14] . In addition, in patients with LBP, psychological factors were more strongly associated with persistent pain and disability than in those with shoulder pain [15] . In this pilot study, 29 patients (40.3 %) were having CLBP and the rate in this study was comparatively higher than in the Comprehensive Survey of Living Conditions
[4]. We found the higher K6 scores in patients on chronic hemodialysis with CLBP, and the associations remained after adjusting for age, sex and duration of hemodialysis. There are some reports that show positive [16, 17] and negative [18, 19] associations between physical activity and CLBP. We also compared the physical activity, as accurately evaluated by the tri-accelerometer. However, there are not significant differences of physical activity parameters between patients on chronic hemodialysis with and without CLBP. Finally, the K6 scores in patients on chronic hemodialysis with CLBP were significantly higher than those in patients on chronic hemodialysis without CLBP even after adjusting for age, sex, duration of hemodialysis and physical activity. Taking into account these findings, the proper management of CLBP by strength/resistance/coordination/stabilization programs [20] may reduce psychological distress in patients on chronic hemodialysis.
Potential limitations remain in this study. First, this study was cross-sectional, not longitudinal. Second, the 72 patients on chronic hemodialysis were thought to be more health conscious than the non-enrolled patients. The 55 patients who were evaluated for physical activity were considered to be even further health conscious. Third, the definition of CLBP, which we used in this study, was not accurate because we could not exclude the cases with tentative LBP. Lastly, we could not clarify the mechanism of the link between psychological distress and CLBP. Nevertheless, it seems reasonable to infer that proper management of CLBP would be useful for reducing psychological distress in patients on chronic hemodialysis. A further large sample size, as well as prospective studies, is required in Japanese patients on chronic hemodialysis.
